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r & £Ss-<e> ^ *stt©iaaM4w«?sffli- i ffi 

* * * > « 3t?*«f£iSU9. -f > * * KSS¥& 5 t * 

ccs -f > # 5* * v h m%-}J&, 
[ gf gai 3 ] ffiria#fe»J^T ;i/^7 y njstt^si*^ 

3gfcfBi£<E> 4 > * ^ * 9 h f H®*{£. 

im&msi mnmmw. a^#«*j:o«>'hs 20 
a»ti6ci*w«t-rft»*3ii-4©i^ti^ia 

1 >r tx^p e> a«n £ < ^ci^ttt 

Msttso * wnrr * c £ & -r * 1 ~ e <o 1 > 30 
i»*3H8] f«E»— <D-f>**c. 3&fcaafBajN 

[Ainomi&imii] 

[0 00 1] 
[0 002] 

BE*3R^ ©*«WaJB *«fll L fc*S«c £<D A > * * tt 
[0003] *2WC#-*T % H-Y >*#ft©HP?ffiJK> 



[0 00 4] *ft©E3*fiiR*fiI.fc'3"S*iStL'CIK© 
^i^?$H¥6 - 1 8 4 4 7 7*H&L "^^VE^ 

i>?>z<4>? ectnarr **»*««db v 1-20348 

#SrJ3SJn b /c -f > £ OvSS^ y - F ^SMT , 

- 2 0 9 0 4 9 •ssfifRrcffisssn-cir**. 

[0 00 5] 

0. i-iwt rc<or^^mi- v *)0^%^m&*% 

[0 00 6] yMtHJfiffl*Stofflffi«J». #*Ut"9 A 
^^^>^(D^«^^^>i^C. I. Acid R 
ed 18, C. I. Acid Yellow 23^ 

1. Pigment Red 5 7 OJ: 5 0C^7;l/>^ A 
[0 00 7] ccd J: 5ct, y;WbHtt>n«dtnfidctt«: 

[0 00 8] SeoT**l8ttCti60SBffl*)B»r4fe 

cdt?, sa^y-F%i»±-r*ao-f>^cc^<<Da3a 

[0 00 9] 

ffiS^^ffi«, 1fi»eco>f>^ffi?S*fBl*J«tttC«»U"C 

cO-f>^^ii>^< h«rffll»4Ci* 
[0 0 1 0] ;£5ffl8G>-f HESS^ffitt. ffiB 

[ooin -&mm<D<<y2t>* v bimfi&it. tm 



[ o o 1 2 ] xmwoj v vim^mz* rasa 

[0013] *«WO-f ^ ? MBSX&aS. b55E 

tools] ? naa^ffia, wm 

[0016] #3H8fl!>-f >*^x y hSBia^rffia. f f JSE 
[0017] 20 

^>^**c»)»*&c*tt^l!C 
tl^o 30 

[0018] S£3fc, &*»t^o 

iffi/7^^>^^unLT^>. gfe^y-F 
«->3ffc<ttj*a^ofc 0 chit lffi* 

[0019] ctific»LT*»IB». ^utf+t'JVS* 40 

*tr z>*m®&mm *mm btcm-o a > * u-t . 

i»W*Bi9K:tSJ|irr4*«:J:Q % R±©»#*» 
[0020] ^aB^tcffl^s^i^+^USt^TS* 

[0 0 2 1 ] *«^^®»**«. 3. 5 0 0-5 
0, 0 0 0©KHfc*Sfc©J&3if?*lA\, #^S#C<D 50 



(3) tflKPP 1 I"! 15302 
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[002 2] *^^^CKSflIHtB. 0 . 05%- 

o. 7 b%(DBwmr£is^o i$imiWc(D&m^&fi 

[002 3] *Stt£IS»S. H(W9K:aTil^>»a 
£ L/T A U i n i e acidsodium sal 
1 (Aldrich chemical *tS3, tf^xi^ 
§^■1 8094-7) , y**yJt/¥>NSPLL (jS 

e*7-F*5 7T (*) s> • Vvzrw* 

SL-2C (SfiS. #53: F^^y H) . 

- 1 0 4 A S (fgna^Sv The Copenhagen 
Pectin Factor y%fcM) , Purple 
Ribbon Pure (sSM, Ob i pekt i 
n ?±8S) s Polygalacturon acid 
(Sigma Chemical^ ^^O ^S^P 3 

8 8 9) m&mihnho i&tmtm\**&ctifi 

[0 0 2 4] *«wo^>^*«:»JB*&c^*»Brrs 
d v **?-f>*s** nBSKaJcrHiwi/fcaBEfaa 
too25] a >*?mmb±mmm ox 

0. 5 — 2 0w tXCE)tBBr»jkl a rSC&AsaSl/l». 
0 . 5 w t 9$fcLhr >f > * 2* x * h f ESittnSCC 

[0 0 2 6] **98©»*U^JBCcj:n«. ^{"f 

[0027] cne>o+t?»*Hi. 7ktc?g«-r^w«»t4 

[0 0 2 8] S^CCSJ, ^^--Y^T^^^^JC^liTgi 
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[0029] smtextfrfr* y wsttsw** im*w 

LrTS. C. I. 7^?F-fxa-L 

3, IK 1 7, 1 9, 23, 25, 29, 36, 3 
8, 40, 42, 44, 49, 5 9, 6 1, 7 0, 7 

2, 75, 76, 78, 79, 98, 99, 110, 1 
1 1, 1 2 7, 1 3 1, 1 35, 142, 1 62, 1 6 

4, 165, C. I. ¥4 U# in- 1 , 8, 1 
1, 1 2, 24, 28, 27, 3 3, 39, 44, 5 
0, 5 8, 85, 8 6, 87, 8 8, 8 9, 9 8, 1 1 

0, 1 32, 1 42, 1 44, C. 1. 'JT^f^^f 
xn-1, 2, 3, 4, 6, 7, 11, 12, 13, 1 
4,1 5,1 6,1 7,1 8,2 2,23,24,2 

5, 26, 27, 37, 42, C. I. 7-F-f«- 

3, 4, C. I. v;t^> KXP- 1 5 , 19, 2 

1, 3 0, 1 0 9, C. I. fc'^>h^iD-23^ 

[0 0 3 0]*fc, *&5ilttt. C. l.TUvY 
1/7F1, 6, 8, 9, 13, 14. 18, 26, 2 
7, 32, 35, 37, 42, 5 1, 52, 57, 7 
5, 77, 80, 8 2, 85, 87, 88, 89, 9 

2, 94, 97, 1 0 6, 111, 114, 115, 1 
1 7, 1 1 8, 1 1 9, 1 29, 1 3 0, 1 3 1, 1 3 

3, 1 34, 1 3 8, 1 43, 1 45, 1 54, 1 5 

5, 1 58. 1 6 8, 1 8 0, 1 83, 1 84, 1 8 

6, 194, 198, 209, 211, 215, 21 
9, 249, 252, 254, 262, 2 65, 27 

4, 282. 289, 30 3, 3 1 7, 3 2 0, 32 
1, 3 22. C. 1. #-{U£hU*Fl, 2, 4, 
9, 1 1,1 3,1 7.2 0,23,24,2 8,3 
1, 33, 37, 39, 44, 46, 62, 6 3, 7 

5, 79, 80, 8 1, 8 3, 84, 89, 9 5, 9 
9, 113, 197, 201, 218. 220, 22 
4, 225, 22 6, 2 2 7 2 2 8. 22 9, 2 30. 
231, C. I. VTPf* 4 ?\s*j F 1 , 2, 3, 4, 
5,6.7.8,11,12,13,15,16,1 

7, 1 9, 20, 2 1, 22, 2 3, 24, 2 8,2 
9,31,32,33,3 4,35,36,37,3 

8, 39, 40, 4 1, 42, 43, 45, 46, 4 

9, 50, 58, 5 9, 63, 64, C. I. VJUfcT^ 
4XU?Y\* C. I. F 7 , 9, 14, 
C. 1. fc*y^>hU?F4 1, 48, 54, 5 7, 5 
8, 6 3, 6 8, 8 imfi&ifhte. 

[003 1 )$/c. fMtum C. l.Ti/vY 
1,7,9,15,22,23,25,27,2 
9,40,4 1,43,45,54.59,60,6 
2, 72, 74, 7 8, 80, 8 2, 83, 9 0, 9 
2, 93, 1 00, 1 02, 1 0 3, 1 0 4, 1 1 2, 
113, 117, 120, 126, 127, 12 9, 1 
30, 1 3 1, 1 3 8, 1 40, 1 42, 1 43, 1 5 
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1, 1 5 4, 1 58, 1 6 1, 1 86, 1 6 7, 1 6 

8, 1 7 0, 1 7 1, 1 82, 1 83. 1 8 4, 1 8 

7. 1 9 2, 1 99. 20 3. 2 04. 2 0 5. 22 

9. 23 4, 236, 249, C. I. #-fU£h^ 
-1, 2, 6, 1 5. 22, 2 5, 4 1, 7 1, 76, 
77, 78, 80, 86, 87, 9 0, 98, 106, 
10 8, 120, 12 3, 158, 160, 163, 1 
65, 1 68, 1 92, 1 93, 1 94, 1 95. 1 9 
6, 1 9 9, 2 00, 20 1, 2 02, 2 0 3, 2 0 

10 7.225,228,236,237.248,24 

8. 249, C. I. ! J7^f 1 . 2, 3, 
4.5,7,8,9,13,14,15,17,18, 
1 9, 2 0, 2 1, 25, 26, 27. 2 8,2 9,3 
1, 32, 33, 34, 3 7. 3 8, 39, 40. 4 
1, 43, 4 4, 46, C. I . v;l>V? <{ h ^ 

5, 4 1, C. I. /^F^-2 9, C. 
I. ^-F^Jl/-i, 2, C. 1. ^Alsv 

9. 25, 28, 29, 44, C. I. t"^>h^ 

-1,1 immtf*>tiz>* 

20 [0 0 3 2 ] Mfe^iO-ni, C. I. TIsvY 

7*9*1 % 2, 7. 24, 26, 29. 31, 48, 
50. 5 1, 52, 58, 60. 62. 63, 64, 6 
7. 72, 76, 7 7, 9 4, 1 07. 1 0 8, 0 9, 
110, 112, 115, 118, 119, 12 1, 1 
22. 131, 13 2, 139. 140. 155. 15 
6, 157, 158. 159, 191, C. I. 

19, 22, 32, 38, 51. 5 
6, 62, 7 1, 7 4, 75, 7 7, 94, 1 0 5,1 
06, 1 07, 1 0 8, 1 1 2, 1 1 3, 1 1 7. 1 1 
30 8, 1 3 2, 1 33. 1 46, 1 54, 1 6 8, C, 
I. »JT^^^^7^1, 3, 4, 5, 6, 8, 
9, 10, 12, 13, 14, 18, C. I. V^tT5 
-/X^yh^^lC. I. ^-F^-^^2^^ 

[0033] ^fc, ^o^^ft^^^Mtux, 

f&WCj; 9 Til* 'J ttOp HJ$r#tfc^fbbfck<7X 

40 sii/cfc^^enSo 

[0 03 4] CC-C, #tfc#Jt**^U>-T*';^K® 

[0035] mm<o&mz> st^^a^ntc^^ 



(5) 



Q-Wilf5^S^2 5-1 000nm. »SL<IJ50- 
2 5 0nra&c3fl»T5o S 6tc, BIS* 9©IEH<fcfcS 

[0 0 3 6] 314:5, J%{*KJ^!i.ma<b is-ciz. 
#>7?v9%t % C. I. fc'^>h:/*v#l#W 
£ft£ 0 -S^iLtlt C. I. f^>Wxp-~ io 
1.2.3.4,5.8.7.10.11.12.1 
3. 14, 15. 16. 17, 65, 8 3W?>n 
& 0 g/c, pSfeS<bLT!<*, C. I. fc*^>M^K 
1.2.3.4.5,6.7,8.9.10,11,1 
2, 13, 14, 15, 18, 17. 18, 19, 2 
1,22, 23, 3 0. 3 1, 32. 37. 38, 3 
9, 40, 49, 50. 5 1, 52, 53. 55. 6 
0, 64, 83, 8 7. 88, 89. 90, 1 1 2, 1 
1 4, 1 2 3, 1 8 3fWSW, SffeSil/T 
\X S C. I. e ^ > h^;U-2, 3, 15, 16, 2 20 

2, 2 5^w^n§ 9 ecc, mn$micgtm*tt 

[0 0 37 ] Cft6flE>«fiffltt«HL **lr^*aBBM« 

[0039] mMK&mtJ: 0 b'bz ^msmmmm 

^»;-fe»;>, i. 2. 6-^+^>h y^-;k $>x.9- 
u>^y rs-ji/, yyDfi/^y'jnwi/^ir^ 40 

2-£ni>K>. N-^^;i/t:n»j 

[0 04 0] £/c, SfRRa»*4LT5i, 
SSRH. x*;t,S3R&. x^w>^*S. ^Pfu>i 

[0 04 1 ] §e>&C$i»<fcL"C», v;l/*h-;k v;U 
eh-;l/, ^ny^ h>, v;bh-x^5f$U so 
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[0 042] WBfflJS. -r>^^f^^CJtUT5- 
fc&teJS^&ft&fccr&So Etc. li*W>^0 

[0 044] *%H®gat^flB^a, »* ^ < »« 

^^^'Jt^giLrx^-Jk 1 
-yanv-ji/, -/vt/p/*-/ — ;K 1-^*-/— 

;k -fv^^^-;b. tert-^^- 
Jk 1 -^>£>>-;k 2 -^>£>>— Jk 3--^>£ 
y-;k tert-^^^Hk 1. 5 
*-;k l. 6 — **-9->t**— Jk l, 2-^=HJ*> 
>^-;k 2-^^-2, 4 -^>#>>?**-;l/3W 

U>yy ^y^'afc'Jl/x- fvk x ^ u > ^ i! n 
~;kfcy^;l/x--^;k ^xf u>^'Jp-;K/x 
f;l/x^f;k i;x^i/>^U 3-;R/7'Dh>x- 
f\ik t^x^u>^»; ^^;l/x-f-;l/. MJ 
xfl/>^'ja-;Ky^x-rik rh^xfU 

> yj a -;k* y 7*jix--r*)i*$&m~f z> n-Sc 

[0 045] ffim^WEffi^SflUia. L < »3 
-3 0%<DtSBr&£ B CCDjEST^>n«, -T>^* 

[OO4 6]*Sl0i^>^(C{j:, M0C^x^> 
ttl?Mit£ffl£LTtf~:7-f y-;l/6 1. 8 2, 10 
4. 440. 465. 485 {\Sk±}**ftlMi&&* X 
T - ^P^^^ • T>F • ^5^;I/XttSJ) , x>if> 
yx^>K-211, K-220, P-213. E~2 

15. E-22 0. S-215. S-220. HS-2 
20, NS-212. NS-22 0 (JWJiC^n4>!Sn a a 



[0047] s-ti<mmmrm<Dmmim f <c'&& 

$fttel>AK 5?gL<:20. 05-2. b%Z>Bmx?& 
[0048] *«qH©»n©-/>^:cj3S8n'r4 lffi*^- 

[0 04 9] Jlf*99^Hffi*^^>&br«. * h y 

a, 2/y^A, 7>^^A^ft^wen§ 0 

[0 05 0] 1 >*gt?*?3t£8iJ!S<b 

^^>«3§* ficd^r * mm*** & a: « #*# 

4&*4Ni4>fic£*-r i 6 4 

[0051] i m***>*&t*M&mm<Dft*n 

&* % 3 0 0-50, 0 0 0<Z>mffl( l C$>Z>&<Dl)m&O 

[0052] \m***>*^t**mmm<Dmim 

[0 05 3] lfB*^*>*^*»f*JMI8t0r», 

a, #yy y;i/S^y #y^u-f >BW-h y 
^A, #'jvu-f>ath •J'JAlrWxxf;!/, 
^Ver.;l/X;^>Sth'J^A, #y*^U>*;l/* 

^j^p;o^w>gt h y ^a. #ytrxjwK&;*- 
h y ^A-Bm^-no^y v-gwwe 



[0 05 4] #ft99ECJBl>£;lcR. [HA- 
SH*, asgHs*. nsBA^mvbk. xa««**ir>r 

m%*mmuu~§r s s^ic atr^**^ y r ss 

10 ±*r & c £ a*-*? 9 z> <o -c s? a*c & ^ a 

[0055] *«9!©jb— o-f $ &Kt2ia(B 

[0056] &BB{E2niR. ±Jfi©**Stt©Sft38ttWa 

[0057] ar— o-r >^«c»r*aaBsfe«aBsai©w 

@SU<£>*t >f * > ~C > * £«h * y * 

§^(iyf«5A*^tX ^WJ2-r^x^y- 
;k 2 - (S/yf;Prs^)xary-;k 2- (2*** 

30 [0 05 8] >f>^W S&CC'iWtCiCCT'f >*t? 

[0 05 9] sfiWfcBC"rm«««yiLTtt. yr-^ 
5/>l9ffi. ^NPy>{br-h^r;i/^;i/T>^e^^A^(D 

v heA^ftccflrar««di2 % wty^«j 
a, ffifb^hy^A, wtr>*-*A«©j|iiWBa* 

40 [006 0] 

-fxn-GR <fgo a n£, ^H^bJ^^^tt. C. 
I. f^>h-fXD^2) 20gi^ilt^3 
y;U6 8 2 (Sf^v ^3>v>^'J7^ 

1. 5g, fi*C*7 3. 5g^il^bX, 3P-f F^;i/ 

50 [0 06 1 ] (^>*af4»»8K) «a«uiurtr> 
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*6G<iSi&£, &mtti2&&<£&L c. i. try 
*>h\sv F8 i) 20g^»u^3>^y;i/ 
68 2 mas. ^ a >v>#y^-*iat*a, 

03*5*7 3. 5 g&U£L>X> xu<f¥ZMcx4Vm 
[0 0 62] (^7>8Dft*rSr&) SffiffJiU-C^-Y- 
C. I. b'^>h^-15) 2 0g£«ilt 

[0 06 3] <ifn^a> 

T-fefP?*x-R St^ay^ftSM 
K -caw U "C , *<Dm&<D&gi I > 6 U ^ ^ £ 



[0 064] nKSVB, & 1 K^TiED X$>Z>» 

[0065] 

[311] 



JIB 






A 




B 




c 




NG 






A 




B 

A*? 




C 




NG 





[0066] (Sfe^'J- F) -/>^^x * MESSRS: 
0^y>£-£L<TMJ -93 0C (Sd d d«, -fe-fa- 

T-fefD?£X-P, -fefP?^X-40 2 4 U>*rft£>fS 



(7) ?$sy : v : : - i : 5 3 o 2 
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fc„ # 5 - co-< % Hi3C±^c/fi > * SXS^S: x - /<— 7 
7^>^r- F-CEPBJLr-C, /R-f >^©»#©^t>*6 

[0 06 7 ] <4>2<tv v<omu> 
mmw i ) 

UT^^^>S|CDP o 1 y r a I a c t u r c n ac 
10 id, Potassium salt (Sigma C 
hemicalli ZW^sPl 2 7 6) 0. 3 g 

x. mmmtisxtfvizvi'i o gi^f^^'j a 

* ^#ffci£# 0 5 4 2 (ffli&S. fiH&ftH. 

K2 0wt%) 2 5 g^fla^TfflffU&^e^tfeLr/do 

$6cc^m*^^m^ i o o gocftss-csn*- *«{fc 

^ 7 4 A, £ - tc -C SUB L> -CH— CD >f > &nBt istc. 

[0 06 8 ] mr.<D<4>t?<Dm& 

SfeffJil/T^ni?* F-f xn- 1G (S D D o2, 
ft^^ttM, C. I. ^U^F^xq-132 k tfe 
ffl&BLl. 5w t^) 4 0 gr^«SSJiUT^V"fe i ;> 
10gi^xfU>^'JP-;H0g k feJctfSljBfflifc 
It F 'ixf l/>^'J 3-;Ry^^W-f;l. l 0 g 

30 0 0 0) IgZm*-. SfeCCjHK**±«^i 0 OgCC 
^-S*t?ftlit/C 0 TkBMfc^FU ^ACCcfc07jc?g?«CDpH 
^9. 5tC3lgL/c 0 CO«SKft2«FlBfllffbfc«. 7L 

[0 06 9] (SBKW2) ^*SFHHC*tUr^-©^> 

3t<b*na»laS^». c. I. *^u*hu*F3 
1)3. 5ff«csae-r*«Wa:raa«r*ttr-f>^*Bl 

40 [0070] ($mm3) mmmit,cMi>xmn<Dj> 
Bmmv&&tm. c. i. #ju#y7)v-ss) 

/Co 

[0 07 1 ] 

Ut^^f >K©P olygalacturon ac 
id (Sigma Chemical^ 
50 P3 8 8 9) 0. 6 g^3t T>^^T7MCJ:9 PH 
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blsX?V*V>l 0gi2"t'P'J K> 1 0g%£38? 
UX, *t>xmW$ltl,X¥4 \s2 Y?r* Y7vv 2 

ab m&&. ttiiffc^xsfettsssttjs, c. i. y-f 
Ltc 0 3 cca«****# i o o e ccJtc & s xmz . 

[0 07 2] ffl-a)-f>*©3SE 
m&ikso g^mumtbx^v^'jyi 5 g, geg&j 

iter t — y-;!/2 g, 1 ffi^^^V^^tf* 
^-M3. 0 00) 0. 6g*MT, 

c. I. W>h-fiO-2) %^-fxa-H4» 

3 66CiH«**±«#l 0 0 »«c«t**-ctti*, *Kfb 
* b V^A&Cj;9#tfci£<DpH&9. 5«CiSKbfc. C 
©««*2fl$H«#bfc«* ?L^5/2m(D^f>UX 
SM ? ^ 7 ^ ^ * - fcX&M U T3SXCD £1813 

[0 07 3] mfeM\frh4<D4^?-te'y Ktoi>T, 
-f * MB^SO^'^^-cUTMJ -9 3 

0C -fe>f3-xyy>^}iS) fcflft>T 

[0 0 7 4] (IS»«5) 3Ufi«lKS*Lr»— 

ilt^7^rK>NSPLL (Sn D nS, *2X^-F 
*5?7 (tt) K) 0. 3g, m&ft}**-#^7^v 

PS/xvFC-type CW2 (f§ D a D«, b 
^b^ZB^^ttS) 3gic^H-r^>tW«l5lSl^ffi 

[0 07 5] (9BBWB) 3B6«lK»UT»-©-f> 40 

^Z&yt ITLM- 1 0 4 A S (iSAS. The C 
openhagen Pectin Factory t± 
SJ) 0. 2g, ffe^7^n^^C-type 
CW2 *y:z>Mfc¥I**St£tt») 3 

[0 07 6] (Htt«7) l®»WlW:»LT*-CD-f> 
?<D^*>K8sJjnm£0. lg, ffe^^^pt? 
i-^C-type CW2 *y*>Mfc* 
I*«5K£tfcS> 3 g ecgEEf 4««-ttRI«ft*ttt? -f sc 



*$KI¥- : : - 1 : 5 3 0 2 
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4 9 hEa*«o^y>*-4i/-cMJ -9 3 

0C (jSfi«. -b-f 3-*^y>«SC64HH) «ffi^-C 

ess*. t»mfc4s:cfi»^6iaaw"CA3, 

[0 07 8 ] (SgSKM8) 

LT^^^>HCDP oiygalacturon ac 
id (Sigma Chemical ?± % #£D^#^- 
P3 8 8 9) 0. 7 7>*~7tMcJ:5} pH 

tl>X9 \ O gc2-fa'J K> 1 Og^rii 

ab cbs*, flEK{fc^xm»a:^4ts, c. 1. y-f 

bfc 0 $£tCffi£B*£££#l 0 0gCCft**"CflWL 
T>^-T*CCcfc«D7KiSffi«!>pH^:9K:p3iSl//c, CCD 

[0 07 9] m~(DJ>l><Dm& 
®Ji6*5 0 g(Cifi5iI«blt3t7t7X^-=i'fX^ 
GL (?Sp a a«, B*ffcJH»a*tt. C. I. ^l/^f 
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(54) INK JET RECORDING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To compatibly improve both the printing quality of a single color 
and the quality of color mixture bleeding by a method wherein various colorants become 
possible to be employed in an ink for preventing the color mixing bleeding from occurring. 
SOLUTION: This ink jet recording method is realized by employing an ink set consisting of a 
first ink made of polysaccharose such as alginic acid or the like, dyes or pigments, a moisture 
retaining agent such as glycerol or the like and the water and a second ink made of a 
penetrating organic solvent such as lower alcohol or the like, a mono-valent cation-containing 
water-soluble resin such as sodium polyacrylate or the like, dyes or pigments, a moisture 
retaining agent and the water. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the ink jet record approach which adheres the liquid ink drop of two or more colors 
to a record medium, and forms an image The first ink which comes at least to contain the water- 
soluble polysaccharide which has a carboxyl group, the coloring agent dissolved or distributed in 
ink, a moisturizer, and water, The ink jet record approach characterized by using the ink set 
which contains at least the second ink which comes at least to contain a water-soluble 
permeability organic solvent, the water soluble resin containing a univalent cation, the coloring 
agent dissolved or distributed in ink, a moisturizer, and water. 

[Claim 2] The ink jet record approach according to claim 1 that said water-soluble 
polysaccharide is characterized by being chosen out of alginic acids or pectin. 
[Claim 3] The ink jet record approach given in any 1 term of claims 1-2 characterized by 
choosing said coloring agent from the water soluble dye of alkali fusibility. 

[Claim 4] The ink jet record approach given in claim 1 characterized by choosing said coloring 
agent from the pigment distributed with alkalinity - 2 any 1 terms. 

[Claim 5] a water-soluble organic solvent with smaller moisturizer [ said ] than pure water vapor 
pressure — and — or the ink jet record approach given in any 1 term of claims 1-4 
characterized by being chosen out of a urea derivative and a saccharide. 

[Claim 6] The ink jet record approach given in any 1 term of claims 1-5 characterized by said 
permeability organic solvent containing the compound chosen from any of low-grade 
monochrome and polyols, monochrome, and polyglycol ether. 

[Claim 7] The ink jet record approach given in any 1 term of claims 1-6 characterized by adding 
the Nonion nature surface active agent further in said second ink. 

[Claim 8] The ink jet record approach according to claim 1 to 7 characterized by including an 
osmosis accelerator in said first ink further. 
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http://www4.ipd!.ncipi.gojp/cg^^ 2005/02/18 



1/12 'X— v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet record approach which adheres the 
liquid ink drop of two or more colors to a record medium further, and forms an image about the 
ink jet record approach. 
[0002] 

[Description of the Prior Art] An ink jet recording method generates an ink globule by the 
approach of carrying out the regurgitation of the ink, such as an electrostatic suction method, an 
air feeding method, a method using the pressure at the time of heating foaming, and a method 
using electric deformation of a piezoelectric device, adheres this ink globule to the recording 
paper further, and is performing image formation. This recording method has spread quickly in 
recent years according to the descriptions, such as quiet actuation, low cost, a quality of printed 
character, and a sex corresponding to a color. 

[0003] As for the color mixture bleeding between the quality of printed character of black ink 
monochrome, black ink, and color ink, the further upgrading is called for with spread. 
[0004] The technique to which the technique of adding the alginate which gels a monochromatic 
quality of printed character by the multivalent cation of paper as an approach of improving adds 
JP,6-184477,A, a pectic acid, and pectin in ink is proposed by JP,1-203483,A etc. Moreover, the 
method of reducing the color mixture bleeding of the ink which added these gelation components 
is proposed by JP,8-209049,A. 
[0005] 

[Problem(s) to be Solved by the Invention] The approach indicated by JP,8-209049,A has 
combined the constituent which contains 0.1 - 1wt% sodium alginate as a gel formation kind, and 
the constituent which contains a 0.1 - 10wt% calcium cation as a gelation initiator. If two sorts of 
these constituents touch, a gelation reaction will arise in an interface, mixing of constituents will 
be suppressed, and color mixture bleeding will decrease. 

[0006] The constituent containing a gelation initiator is C.I.Acid in multivalent cations, such as a 
calcium cation. Red 18, C.I.Acid Yellow The color which has the anionic dissociable group of the 
23rd grade is dissolved and included. However, if the color in which **** has an anionic 
dissociable group coexists with a multivalent cation, in many cases, an insoluble salt will be 
formed and they will become insoluble at water. These insoluble salts are for example, 
C.LPigment Red It is used as a water-insoluble nature pigment of a calcium lake like 57. 
[0007] Thus, not insolubilizing, even if it coexists with a multivalent cation is called for, and the 
color which can be used for the constituent containing a gelation initiator has the trouble that 
the selection range of an ingredient is very narrow. 

[0008] Therefore, this invention solves these technical problems, and it makes it possible to use 
many kinds of coloring agents for the ink for preventing color mixture bleeding, and aims at 
offering a monochromatic quality of printed character and the quality of color mixture bleeding 
further with the ink jet record approach which it was compatible and improved. 
[0009] 

[Means for Solving the Problem] In the ink jet record approach which the ink jet record approach 
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of this invention adheres the liquid ink drop of two or more colors to a record medium, and forms 
an image The first ink which comes at least to contain the water-soluble polysaccharide which 
has a carboxyl group, the coloring agent dissolved or distributed in ink, a moisturizer, and water. 
It is characterized by using the ink set which contains at least the second ink which comes at 
least to contain a water-soluble permeability organic solvent, the water soluble resin containing a 
univalent cation, the coloring agent dissolved or distributed in ink, a moisturizer, and water. 
[0010] The ink jet record approach of this invention is characterized by choosing said water- 
soluble polysaccharide from alginic acids or pectin. 

[0011] The ink jet record approach of this invention is characterized by choosing said coloring 
agent from the water soluble dye of alkali fusibility. 

[0012] The ink jet record approach of this invention is characterized by choosing said coloring 
agent from the pigment distributed with alkalinity. 

[0013] the ink jet record approach of this invention — a water-soluble organic solvent with 
smaller moisturizer [ said ] than pure water vapor pressure — and — or it is characterized by 
being chosen out of a urea derivative and a saccharide. 

[0014] The ink jet record approach of this invention is characterized by including the compound 
chosen from any of low-grade monochrome and polyols, monochrome, and polyglycol ether. 
[0015] The ink jet record approach of this invention is characterized by adding the Nonion nature 
surfactant further in said second ink. 

[0016] The ink jet record approach of this invention is characterized by including an osmosis 

accelerator in said first ink further. 

[0017] 

[Embodiment of the Invention] In the ink jet record approach which the ink jet record approach 
of this invention adheres the liquid ink drop of two or more colors to a record medium, and forms 
an image The first ink which comes at least to contain the water-soluble polysaccharide which 
has a carboxyl group, the coloring agent dissolved or distributed in ink, a moisturizer, and water, 
It is characterized by using the ink set which contains at least the second ink which comes at 
least to contain a water-soluble permeability organic solvent, the water soluble resin containing a 
univalent cation, the coloring agent dissolved or distributed in ink, a moisturizer, and water. 
[0018] Conventionally, to the first ink containing the water-soluble polysaccharide which has a 
carboxyl group, for example, alginate and pectin, the multivalent cation rapidly gelled by mixing 
was added in the second ink, mixing of ink was suppressed, and color mixture bleeding was 
reduced. However, even if it added the univalent cation in the second ink, suppressing color 
mixture bleeding was not completed at all. It requires this that a univalent cation makes water- 
soluble polysaccharide and a water-soluble salt, and does not insolubilize them. 
[0019] On the other hand, this invention becomes possible [ suppressing mixing of ink ] to the 
first ink which added the water-soluble polysaccharide which has a carboxyl group by adding a 
water-soluble permeability organic solvent with a univalent cation in the second ink at 
coincidence. 

[0020] The water-soluble polysaccharide which has the carboxyl group used for this invention is 
the polymer of 5 which contained the carboxyl group in the molecule, or 6 monosaccharides, and 
is alginic acids and pectin preferably. 

[0021] The molecular weight of water-soluble polysaccharide has a desirable thing in the range 
of 3,500-50,000. The ink constituent of 15 or less centipoises can be obtained with available 
moderate viscosity, for example, 20 degrees C, to gelation organization potency sufficient 
because molecular weight is in this range, and ink jet record. 

[0022] The addition of water-soluble polysaccharide has 0.05% - 0.75% of desirable range. If an 
addition is this range, the ink constituent of available moderate viscosity can be obtained to 
sufficient gelation organization potency and ink jet record. 

[0023] water-soluble polysaccharide — concrete — as alginic acids — Alginic salt acidsodium 
(the product made from Aldrich chemical — ) a catalog number 18094-7 and duck algin NSPLL (a 
trade name — ) the KIBUN FOOD CHEMIFA CO., LTD. make and duck algin SL-20 (a trade name 
— ) as the KIBUN FOOD CHEMIFA CO., LTD. make, low methoxy pectin, or pectic acids — LM- 
104AS (a trade name — ) The Copenhagen Pectin The product made from Factory, Purple 



http:/ / www4.ipdl.ncipi.gojp/cgi-bi n/tran„web j:gi. ejje 



2005/02/18 



3/12^— v 



Ribbon Pure (a trade name, product made from Qbipektin), Polygalacturon acid (Sigma Chemical, 
catalog number P3889) etc. is mentioned. In addition, if the water-soluble polysaccharide which 
can be used for this invention is not limited to what was indicated here and corresponds to 
these requirements, alt can use it. 

[0024] In an ink constituent, after dissolving or distributing and printing the coloring agent 
dissolved or distributed in the ink of this invention with an ink JIETO recording device, it gives 
many colors to printed matter on a record medium. 

[0025] As for a coloring agent, it is desirable to add in 0.5 - 20wt% to ink constituent all weight. 
0. If it is more than 5wt%, the printed matter printed by the ink jet recording method can show 
sufficient optical density. If it is less than [ 20wt% ], it will be easy to adjust to the suitable 
viscosity for an ink jet recording method. 

[0026] According to the desirable gestait of this invention, the water soluble dye of alkali 
fusibility is used as a coloring agent which dissolves into ink. Here, alkali fusibility has pointed out 
the colored matter which dissolves in an alkaline medium, and the water-soluble radicals 
contained in a molecule may be an acid or basic dissociative radical or a non-dissociative 
functional group, and the thing that contains two or more sorts of them further. Moreover, as 
long as it dissolves in alkali, you may be the colored matter which dissolves in an acidic solution. 
[0027] In these, a color is organic nature colored matter which dissolves in water, and what is 
classified into acid dye, direct dye, reactive dye, solubilized vat dye, or a food dye in the Color 
Index is useful. Moreover, if meltable to the alkaline water even if insoluble in neutral water, the 
coloring agent classified into the oil color and basic dye in a Color Index can also be used. 
[0028] Furthermore, even if classified into a pigment in a Color Index, if it is alkali soluble, it can 
use like a color. 

[0029] A color and alkali soluble colors specifically as a yellow system C. I. acid yellow 1,3, 11, 
17, 19, 23, 25, 29, 36, 38, 40, 42, 44, 49, 59, 61, 70, 72, 75, 76, 78, 79, 98, 99, 1 10, 1 1 1, 127, 131, 
135, 142, 162, 164, and 165, C. The I. direct yellow 1, 8, 1 1, 12, 24, 26, 27, 33, 39, 44, 50, 58, 85, 
86, 87, 88, 89, 98, 110, 132, 142, and 144, C.I. reactive yellow 1, 2, 3, 4, 6, 7, 1 1, 12, 13, and 14, 
15, 16, 17, 18, 22, 23, 24, 25, 26, 27, 37, 42, the C.I. hood yellow 3 and 4, the C.I. solvent yellow 
15, 19, 21, 30, and 109, and C.I. pigment yellow 23 grade are mentioned. 

[0030] moreover, as a red system C. I. acid red 1, 6, 8, 9, 13, 14, 18, 26, 27, 32, 35, 37, 42, 51, 52, 
57, 75, 77, 80, 82, 85, 87, 88, 89, 92, 94, 97, 106, 111, 114, 115, 117, 118, 119, and 129, 130, 131, 
133, 134, 138, 143, 145, 154, 155, 158, 168, 180, 183, 184, 186, 194, 198, 209, 211, 215, 219, 249, 
252, 254, 262, 265, 274, 282, 289, 303, 317, 320, 321, 322. the C.I. direct red 1, 2, 4, 9, 11, 13, 17, 
20, 23, 24, 28, 31, 33, 37, 39, 44, 46, 62, 63, 75, 79, 80, 81, 83, 84, 89, 95, 99, 113, 197, and 201, 
218, 220, 224, 225, 226, 227228, 229, 230, 231, the C.I. reactive red 1, 2, 3, 4, 5, 6, 7, 8, 11, 12, 13, 
15, 16, 17, 19, 20, 21, 22, 23, 24, 28, 29, 31, 32, and 33, 34, 35, 36, 37, 38, 39. 40, 41, 42, 43, 45, 
46, 49, 50, 58, 59, 63, 64, the C.I. SORUBI rise red 1, the C.I. hood red 7, 9, and 14, the CI. 
pigment red 41, 48, 54, 57, 58, 63, and 68, The 81st grade is mentioned. 

[0031] moreover, as a blue system C. I. acid blues 1, 7, 9, 15, 22, 23, 25, 27, 29, 40, 41, 43, 45, 54, 

59, 60, 62, 72, 74, 78, 80, 82, 83, 90, 92, 93, 100, 102, 103, 104, 1 12, 1 13, 1 17, and 120, 126, 127, 
129, 130, 131, 138, 140, 142, 143, 151, 154, 158, 161, 166, 167, 168, 170, 171, 182, 183, 184, 187, 
192, 199, 203, 204, 205, 229, 234, 236, 249, the C.I. direct blues 1, 2, 6, 15, 22, 25, 41, 71, 76, 77, 
78, 80, 86, 87, 90, 98, 106, 108, 120, 123, 158, 160, 163, 165, 168, 192, 193, 194, 195, 196, and 
199, 200, 201, 202, 203, 207, 225, 226, 236, 237, 246, 248, 249, the C.I. reactive blues 1, 2, 3, 4, 5, 
7, 8, 9, 13, 14, 15, 17, 18, 19, 20, 21, 25, 26, 27, 28, 29, and 31, 32, 33, 34, 37, 38, 39, 40, 41, 43, 
44, 46, the C.I. SORUBI rise bat blues 1, 5, and 41, the C.I. bat blue 29, the C.I. hood blues 1 and 
2, the C.L BASIC blues 9, 25, 28, 29, and 44, C. I. pigment blue 1 and 1 7 grades are mentioned. 
[0032] furthermore, as a black system C. I. acid blacks 1, 2, 7, 24, 26, 29, 31, 48, 50, 51, 52, 58, 

60, 62, 63, 64, 67, 72, 76, 77, 94, 107, 108, 09, 110, 112. 115. 118, 119, 121, 122, 131, and 132, 
139, 140, 155, 156, 157, 158, 159, 191, the C.I. direct blacks 17, 19, 22, 32, 38, 51, 56, 62, 71, 74, 
75, 77, 94, 105, 106, 107, 108, 1 12, 113, 117, 118, and 132, 133, 146, 154, 168, the C.I. reactive 
blacks 1, 3, 4, 5, 6, 8, 9, 10, 12, 13, 14, and 18, and C.I. SORUBI — rise bat black 1C.L hood black 
2 grade is mentioned. 

[0033] Moreover, the pigment distributed with alkalinity is used as a coloring agent distributed in 
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ink. These are used from the thing which carried out distributed stabilization of what is classified 
into a pigment in a Color Index with the dispersant in alkaline pH region, or the thing which 
performed processing which gives a functional group to a pigment front face, and was distributed. 

[0034] Here, a dispersant can use styrene-acryiic acid resin, styrene-acrylic-acid-acrylic ester 
resin, styrene-maleic resin, styrene-maleic-acid half ester resin, acrylic-acid-acrylic ester resin, 
isobutylene-maleic resin, rosin denaturation maleic resin, etc. 

[0035] Distribution of a pigment can be performed by the approach learned from the former. An 
above-mentioned dispersant and an above-mentioned pigment are mixed to underwater 
[ alkaline ], it distributes using dispersers, such as a ball mill, a sand mill, attritor, a roll mill, an 
agitator mill, a Henschei mixer, a colloid mill, an ultrasonic homogenizer, a jet mill, and on- 
GUMIRU, and 25-1000nm of mean particle diameter of a pigment is preferably prepared to 50- 
250nm. Furthermore, in order to remove the big and rough particle and foreign matter leading to 
blinding, it is desirable to perform the filtration or centrifugal separation which used the metal 
filter, the membrane filter, etc. 

[0036] As for a pigment, as a black system, carbon black and CI. pigment BURRAKU 1 is 
specifically mentioned. As a yellow system, the C.I. pigment yellow 1, 2, 3, 4, 5, 6, 7, 10, 1 1, 12, 
13, 14, 15, 16, 17, 65, and 83 is mentioned, moreover, as a red system C. I. pigment red 1, 2, 3, 4, 
5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 21, 22, 23, 30, 31, 32, 37, 38, 39, 40, 49, 50, 51, 
52, 53, 55, 60, 64, 83, and 87, 88, 89, and 90,112,114,123,163 grades are mentioned. As a blue 
system, the C.I. pigment blues 2, 3, 1 5, 1 6, and 22 and 25 grades are mentioned. Furthermore, it 
is micro jet C^type as what performed processing which gives a functional group to a pigment 
front face, and was distributed. CW1, CW2 (a trade name, cage ENTO chemical-industry 
incorporated company make), etc. can also be used. 

[0037] these coloring agents — independence — or two or more sorts can be mixed and it can 
use. In addition, if the coloring agent which can be used for this invention is not limited to what 
was indicated here and corresponds to these requirements, all can use it. 
[0038] The moisturizer used for this invention controls evaporation of the moisture of an ink 
constituent, it is used in order to improve regurgitation stability, and it is chosen from the 
compound of a strong hydrophilic property, or the compound which has hygroscopicity and 
deliquescence, a water-soluble more desirable organic solvent with vapor pressure smaller than 
pure water — and — or it is chosen out of a urea derivative and a saccharide. 
[0039] As a water-soluble organic solvent with vapor pressure smaller than pure water, ester, 
such as ketones, such as polyhydric alcohol, such as ethylene glycol, propylene glycol, 
butanediol, 2-butene-1, 4-diol, a glycerol, 1 and 2, 6-hexane triol, a diethylene glycol, and 
dipropylene glycol, and acetonylacetone, gamma-butyrolactone, and phosphoric-acid triethyl, 
furfuryl alcohol, tetrahydrofurfuryl alcohol, thiodiglycol, 2-pyrrolidone, N-methyl pyrrolidone, etc. 
are desirable. 

[0040] Moreover, as a urea derivative, a urea, methylurea, ethylurea, ethylene ureas, propylene 
ureas, and thiourea can be added. 

[0041] As a saccharide, maltitol, a sorbitol, glucono lactone, a maltose, etc. are still more 
desirable. 

[0042] As for a moisturizer, it is more desirable to add in 5 - 50% of range to the ink constituent 
whole quantity. If it is 5% or more, the moistness which can be used for ink jet record can be 
acquired. Moreover, if it is 50% or less, the ink constituent below available moderate viscosity 
can be obtained to ink jet record. 

[0043] The water-soluble permeability organic solvent used for the second ink of this invention 
falls the surface tension of ink, promotes osmosis of the ink to a record medium, and it is used in 
order to shorten the ink drying time. Furthermore, it is added in order to produce the gelation of 
water-soluble polysaccharide which has the carboxyl group of the first ink, to control mixing of 
the first ink and the second ink and to reduce color mixture bleeding according to concomitant 
use with a univalent cation. 

[0044] The permeability organic solvent of this invention is preferably chosen from any of low- 
grade monochrome and polyols, monochrome, and polyglycol ether, if it is these, in the ink set of 
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this invention, sufficient gelation organization potency can be obtained according to concomitant 
use with a univalent cation — specifically, ethanol, 1-propanol, isopropanol, 1-butanoI, 2-butanoI, 
isobutanol, a tert-butanol, 1-pentanoi, 2-pentanoI, 3-pentanol, a tert-pentanol, 1,5-pentanediol, 
1,6-hexanediol, 1, 2-hexandiol, the 2-methyi -2, 4-pentanediol, etc. are used as low-grade 
monochrome and polyols. Moreover, ethylene glycol monoethyl ether, the ethylene glycol 
monopropyl ether, ethylene glycol monobutyl ether, diethylene glycol monoethyl ether, the 
diethylene-glycol monopropyl ether, the diethylene-glycol monobutyl ether, the triethylene glycol 
monobutyl ether, the tetraethylene glycol monobutyl ether, etc. are mentioned as monochrome 
and polyglycol ether. 

[0045] The addition of a permeability organic solvent is 3 - 30% of range preferably. If it is this 
range, the ink constituent below available moderate viscosity can be obtained to ink jet record. 
[0046] In the second ink of this invention, it is also possible to add SAFI Norians 61 and 
82,104,440,465,485 (for all to be trade name and air products - and made in - Chemicals above), 
Nissan Nonion K-211, K-220, P-213, E-215, E-220, S-215, S-220, HS-220, NS-212, NS-220 (for 
all to be a trade name and the Nippon Oil & Fats Co., Ltd. make above), etc. as an Nonion nature 
surfactant further. These become possible [ increasing permeability sharply only by slight 
viscosity rise ] by using together with a permeability organic solvent 

[0047] Although especially the addition of the Nonion nature surfactant is not limited, it is 0.05 - 
2.5% of range preferably. If it is this range, the ink constituent below available moderate viscosity 
can be obtained to ink jet record. 

[0048] The water soluble resin containing the univalent cation added in the second ink of this 
invention is added in order to produce the gelation of water-soluble polysaccharide which has 
the carboxyl group of the first ink, to control mixing of the first ink and the second ink and to 
reduce color mixture bleeding according to concomitant use with a permeability organic solvent. 
[0049] Sodium, a potassium, an ammonium cation, etc. are mentioned as a concrete univalent 
cation. In order to obtain sufficient gelation with a smaller addition, it is more desirable that it is 
with the water soluble resin containing sodium or a potassium cation. 

[0050] The homopolymer which consists of a monomer which contains the hydrophilic group 
which has ionic dissociation nature, such as carboxylate and a sulfonate, in the structure as 
water soluble resin containing a univalent cation, the copolymer which consists of combination 
with the monomer which contains a different ionic dissociation nature hydrophilic group from said 
monomer and it in structure, the copolymer which consists of combination of said monomer and 
a non-ionic dissociation nature monomer can be used. As a gestalt of said copolymer, both a 
random copolymer a mutual copolymer a block copolymer and a graft copolymer can be used. 
[0051] The molecular weight of the water soluble resin containing a univalent cation has a 
desirable thing in the range of 300-50,000. It becomes easy to double the viscosity of an ink 
constituent at available moderate viscosity because molecular weight is in this range with ink jet 
record. 

[0052] 0.05% - 10% of the addition of the water soluble resin containing a univalent cation is 
desirable to total ink weight. If it is this range, sufficient gelation organization potency can be 
obtained by being easy to double the viscosity of an ink constituent with ink jet record at 
available moderate viscosity, and using together with a permeability organic solvent 
[0053] As water soluble resin containing a univalent cation, as a homopolymer, specifically 
Sodium polyacrylate, Polymethacrylic acid potassium, polymer lane acid sodium, and polymer lane 
acid sodium half alkyl ester, Polyvinyl sulfonic-acid sodium, a polystyrene sulfonate potassium, 
Polly 2-acryloylamino-isobutane sulfonic-acid sodium, A polyvinyl sodium sulfate etc. is 
mentioned for an acrylic-acid sodium-sodium methacrylate copolymer, a methacrylic-acid 
potassium-methyl methacrylate copolymer, a styrene sulfonic-acid sodium-vinyl acetate 
copolymer, etc. as a copolymer. In addition, the water soluble resin containing the univalent 
cation which can be used for this invention is not limited to what was indicated here, and if it 
corresponds to this business, all can use it Moreover, electrolytes, such as a sodium chloride, 
etc. may be further added for the purpose of adjusting the degree of dissociation of a salt which 
makes the second ink of this invention promote the solubility of the water soluble resin 
containing a univalent cation and which adjusts viscosity. 
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[0054] Each of pure water, such as ion exchange water, ultrafiltration water, Milli Q water, and 
distilled water, or uitrapure water can be used for the water used for this invention. Moreover, 
since generating of mold or bacteria can be prevented when carrying out the mothball of the ink 
constituent if the water which sterilized by UV irradiation or hydrogen-peroxide addition is used, 
it is suitable. 

[0055] It is also possible for an osmosis accelerator to be further included in the first ink of this 
invention. 

[0056] A water-soluble above-mentioned permeability organic solvent can be used for an 
osmosis accelerator. 

[0057] The addition of the permeability organic solvent to the first ink can be added in 0 - 4% of 
range, when making it into the ink of the long drying time for several seconds or more, and the 
so-called ****** ink. The drying time can add in 5 - 15% of range in the ink for less than 1 
second, and the so-called super-osmosis ink. Moreover, in the case of super-osmosis ink, in 
order for a permeability organic solvent not to make the water-soluble polysaccharide in ink gel 
in collaboration with the counter ion of a coloring agent, it is desirable to make the counter ion 
of a coloring agent into organic amines, such as Monod, such as ammonium, a lithium cation or 
2-aminoethanol, 2-(dimethyIamino) ethanol, 2-(diethylamino) ethanol, diethanolamine, N-butyl 
diethanolamine, triethanolamine, aminomethyl propanol, or trr isopropanoiamine, G, or tree low- 
grade hydroxy alkylamines. 

[0058] ink — further — the need — responding — ink jet record — service water — the 
assistant generally used in sex ink can also be added. 

[0059] As an assistant added if needed, chelating agents, such as hydrotropy agents, such as 

guanidine acid chloride and halogenation tetra-alkylammonium, an antifungal agent, and EDTA, 

antiseptics, a rusr-proofer, etc. are mentioned. When using ink for the charged ink jet recording 

method, the specific resistance modifier chosen from mineral, such as a lithium chloride, a 

sodium chloride, and an ammonium chloride, is added. 

[0060] 

[Example] 

JON krill 682(trade name, Johnson polymer incorporated company, styrene-acrylic acid resin) 5g, 
1.5g of lithium hydroxides, and 73.5g of uitrapure water were mixed as DAINICHI fast yellow GR 
(trade name, Dainichiseika Colour & Chemicals Mfg. Co., Ltd., C.L pigment yellow 2)20g and a 
dispersant as a <adjustment of pigment dispersion liquid> (yellow pigment dispersion liquid) 
coloring agent, it distributed in the colloid mill for 4 hours, and yellow pigment dispersion liquid 
were adjusted. 

[0061] (Magenta pigment dispersion liquid) JON krill 682(trade name, Johnson polymer 
incorporated company, styrene-acrylic acid resin) 5g, 1.5g of lithium hydroxides, and 73.5g of 
uitrapure water were mixed as a coloring agent as pink 6G (trade name, Noma chemical-industry 
incorporated company, C.L pigment red 81)20g and a dispersant, it distributed in the colloid mill 
for 4 hours, and Magenta pigment dispersion liquid were adjusted. 

[0062] (Cyanogen pigment dispersion liquid) JON krill 682(trade name, Johnson polymer 
incorporated company, styrene-acrylic acid resin) 5g, 1.5g of lithium hydroxides, and 73.5g of 
uitrapure water were mixed as a coloring agent as DAINICHI cyanine blue B(trade name, 
Dainichiseika Colour & Chemicals Mfg. Co., Ltd., C.L pigment blue 15)20g and a dispersant, it 
distributed in the colloid mill for 4 hours, and cyanogen pigment dispersion liquid were adjusted. 
[0063] MJ-930C (a trade name, Seiko Epson, Inc. make) is filled up with ink as a printer of the 
<evaluation approach> (monochrome quality of printed character) ink jet recording method, and 
he is Xerox as a neutral regular paper. - He is Xerox as EPP (a trade name, Seiko Epson, Inc. 
make) and recycled paper as P, Xerox -4024 (all are a trade name and the Fuji Xerox, Inc. make), 
and an acid regular paper. - It printed to R (a trade name, Fuji Xerox, Inc. make) and ******** ( a 
trade name, Honshu Paper Co., Ltd. make). The alphabetic character of ten points was printed in 
super fine mode, and quality-oi^printed-character level was judged from the degree of the blot. 
[0064] A decision criterion is as being shown in Table 1 . 
[0065] 
[Table 1] 
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[0066] (Color mixture bleeding) MJ-930C (a trade name, Seiko Epson, Inc. make) is filled up with 
ink as a printer of an ink jet recording method, and he is Xerox as a regular paper. - He is Xerox 
as P, Xerox -4024 (all are a trade name and the Fuji Xerox, Inc. make), and recycled paper. - It 
printed to R (a trade name, Fuji Xerox, Inc. make) and ******** (a trade name, Honshu Paper 
Co., Ltd. make). The alphabetic character of black ink was printed in super fine mode on solid 
printing of a color, and quality-ol^printed-character level was judged from the degree of a blot of 
black ink. A decision criterion is as being shown in Table 1. 
[0067] <Preparation of an ink set> (example 1) 

It is Polygalacturon of a pectic acid as water-soluble polysaccharide which has a carboxyl group 
in 50g of adjustment ultrapure water of the first ink. acid. Potassium It dissolved mixing and 
stirring aminomethyl propanol 2g, in order to promote the dissolution of salt(Sigma Chemical, 
catalog number P7276)0.3g and a pectic acid. Then, glycerol 10g and diethylene-glycol 5g were 
dissolved as a moisturizer, and it distributed, adding and stirring carbon black dispersion-liquid 
#0542 (trade name, product made from country coloring matter, coloring agent concentration 
20wt%) 25g as a coloring agent further. In addition, the lithium hydroxide adjusted pH of 
dispersion liquid to 9 until the whole quantity was furthermore set to 100g in ultrapure water. 
After stirring this solution for 2 hours, it filtered with the mesh filter made from stainless steel of 
about 5 micrometers of apertures, and the first ink was prepared. 

[0068] as the adjustment coloring agent of the second ink — pro — it dissolved, having added 
glycerol 10g and diethylene-glycol 10g as a moisturizer, having added triethylene glycol 
monobutyl ether 10g to JIETO yellow 1G (trade name, Zeneka Co. make, C.I. direct yellow 132, 
coloring agent concentration 7.5wt%)40g as a penetrating agent and stirring. 1g (molecular weight 
2,000) of sodium polyacrylate was added as water soluble resin containing a univalent cation, and 
further, ultrapure water was added until the whole quantity was set to 100g. The sodium 
hydroxide adjusted pH of a water solution to 9.5. After stirring this solution for 2 hours, it filtered 
with the mesh filter made from stainless steel of about 5 micrometers of apertures, and the 
second ink was prepared. 

[0069] (Example 2) Ink was prepared by the same approach except changing the coloring agent 
of the second ink into Nippon fast red BB(trade name, Sumitomo Chemical Co., Ltd. make, C.I. 
direct red 31)3.5g to an example 1. 

[0070] (Example 3) Ink was prepared by the same approach except changing the coloring agent 
of the second ink into kaya raster KOIZU blue GLCtrade name, Nippon Kayaku Co., Ltd. make, C.I. 
direct blue 86)3.5g to an example 1. 
[0071] (Example 4) 

It is Polygalacturon of a pectic acid as water-soluble polysaccharide which has a carboxyl group 
in 50g of adjustment ultrapure water of the first ink. While acid(Sigma Chemical, catalog number 
P3889)0.6g was added and aqueous ammonia adjusted pH to 9, stirring and the dissolution of 
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were done, then — as a moisturizer — glycerol 10g and 2-pyrrolidone 10g — dissolving — 
further — as a coloring agent — direct fast black ABCtrade name, Sumitomo Chemical Co., Ltd. 
make, C.L direct black 32)2g — in addition, it dissolved, stirring. In addition, aqueous ammonia 
adjusted pH of a water solution to 9 until the whole quantity was furthermore set to 100g in 
ultrapure water. After stirring this solution for 2 hours, it filtered with the mesh filter made from 
stainless steel of about 5 micrometers of apertures, and the first ink was prepared. 
[0072] The water solution was adjusted adding and stirring 0.6g (molecular weight 3,000) of 
sodium polystyrene sulfonate as water soluble resin which contains glycerol 15g as a moisturizer 
and contains triethylene glycol monobutyl ether 3g, tert-pentanol 2g, and a univalent cation in 
50g of adjustment ultrapure water of the second ink as a penetrating agent Stirring 25g of yellow 
pigment dispersion liquid which contain the DAINICHI fast yellow GR (a trade name, Dainichiseika 
Colour & Chemicals Mfg. Co., Ltd., C.L pigment yellow 2) in said water solution as a coloring 
agent over 2 hours, gradually, in addition, the sodium hydroxide adjusted pH of dispersion liquid 
to 9.5 until the whole quantity was further set to 100g in ultrapure water. After stirring this 
solution for 2 hours, it filtered with the mesh filter made from stainless steel of about 5 
micrometers of apertures, and the second ink was prepared. 

[0073] It printed about the ink set of examples 1-4, using MJ-93GC (a trade name, Seiko Epson, 
Inc. make) as a printer of an ink jet recording method, and the level of the color mixture bleeding 
between the monochrome quality of printed character of the first ink, the first ink, and the 
second ink was judged. Especially for the result, all were in [ from fitness ] the limit. 
[0074] (Example 5) Micro jet C— type which performed processing which gives a functional group 
to a carbon black front face for duck algin NSPLL(trade name, KIBUN FOOD CHEMIFA CO., 
LTD. make) 0.3g and a coloring agent by making into an alginic acid the water-soluble 
polysaccharide which has the carboxyl group of the first ink to an example 1, and was distributed 
Ink was prepared by the same approach except changing into CW2(trade name, cage ENTO 
chemical-industry incorporated company make)3g. 

[0075] (Example 6) They are LM-104AS(trade name, product made from The Copenhagen Pectin 
Factory)0.2g, and a coloring agent, using as low methoxy pectin the water-soluble polysaccharide 
which has the carboxyl group of the first ink to an example 1 Micro jet C-type Ink was prepared 
by the same approach except changing into CW2(trade name, cage ENTO chemical-industry 
incorporated company make)3g. 

[0076] (Example 7) They are 0.1 g and a coloring agent about the pectic-acid addition of the first 
ink to an example 1 Micro jet C-type Ink was prepared by the same approach except changing 
into CW2(trade name, cage ENTO chemical-industry incorporated company make)3g. 
[0077] It printed about the ink set of examples 5-7, using MJ-930C (a trade name, Seiko Epson, 
Inc. make) as a printer of an ink jet recording method, and the level of the color mixture bleeding 
between the monochrome quality of printed character of the first ink, the first ink, and the 
second ink was judged. Especially in the result, when the water-soluble polysaccharide in which 
all are in [ from fitness ] a limit and have a carboxyl group was alginic acids or pectin, all have 
prepared the desirable ink set to the requirements for the ink of this invention. A result is 
collectively shown in Table 2. 
[0078] (Example 8) 

It is Polygalacturon of a pectic acid as water-soluble polysaccharide which has a carboxyl group 
in 50g of adjustment ultrapure water of the first ink. While acid(Sigma Chemical, catalog number 
P3889)0.7g was added and aqueous ammonia adjusted pH to 9, stirring and the dissolution of 
were done, then — as a moisturizer — glycerol 10g and 2-pyrrolidone 10g — dissolving — 
further — as a coloring agent — direct fast black ABCtrade name, Sumitomo Chemical Co., Ltd. 
make, C.I. direct black 32)2g — in addition, it dissolved, stirring. In addition, aqueous ammonia 
adjusted pH of a water solution to 9 until the whole quantity was furthermore set to 100g in 
ultrapure water. After stirring this solution for 2 hours, it filtered with the mesh filter made from 
stainless steel of about 5 micrometers of apertures, and the first ink was prepared. 
[0079] 50g of adjustment ultrapure water of the second ink — as a coloring agent — kaya raster 
KOIZU blue GL(trade name, Nippon Kayaku Co., Ltd., C.I. direct blue 86)3.5g — in addition, it 
dissolved, stirring. Furthermore, it dissolved, having added glycerol 10g and diethylene-glycol 10g 
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as a moisturizer, having added triethylene glycol monobutyl ether 10g as a penetrating agent, and 
stirring. 1.2g (molecular weight 2,000) of polyvinyl sodium sulfates was added as water soluble 
resin containing a univalent cation, and further, ultrapure water was added until the whole 
quantity was set to 100g. The sodium hydroxide adjusted pH of a water solution to 9.5. After 
stirring this solution for 2 hours, it filtered with the mesh filter made from stainless steel of 
about 5 micrometers of apertures, and the second ink was prepared. 

[0080] (Example 9) Ink was prepared by the same approach except changing the coloring agent 
of the first ink into Nigrosine NB(trade name, Sumitomo Chemical Co., Ltd. make, C.L acid black 
2)2g, and changing the coloring agent of the second ink into Nippon fast red BB(trade name, 
Sumitomo Chemical Co., Ltd. make, C.L direct red 31)3.5g to an example 8. 
[0081] It printed about the ink set of examples 8 and 9, using MJ-930C (a trade name, Seiko 
Epson, Inc. make) as a printer of an ink jet recording method, and the level of the color mixture 
bleeding between the monochrome quality of printed character of the first ink, the first ink, and 
the second ink was judged. It was in [ from fitness ] the limit, and each result has prepared the 
desirable ink set to the requirements for the ink of this invention, even if the coloring agent of 
the first ink or the second ink was a color. A result is collectively shown in Table 2. 
[0082] (Example 10) 

It prepared like the first ink of the adjustment example 5 of the first ink. 
[0083] The water solution was adjusted adding and stirring 0.6g (molecular weight 3,000) of 
sodium polystyrene sulfonate as water soluble resin which contains glycerol 15g as a moisturizer 
and contains triethylene glycol monobutyl ether 3g, tert-pentanol 2g, and a univalent cation in 
50g of adjustment ultrapure water of the second ink as a penetrating agent Stirring 25g of 
Magenta pigment dispersion liquid which contain pink 6G (a trade name, Noma chemical-industry 
incorporated company, C.L pigment red 81) in said water solution as a coloring agent over 2 
hours, gradually, in addition, the sodium hydroxide adjusted pH of dispersion liquid to 9.5 until the 
whole quantity was further set to 100g in ultrapure water. After stirring this solution for 2 hours, 
it filtered with the mesh filter made from stainless steel of about 5 micrometers of apertures, 
and the second ink was prepared. 

[0084] (Example 11) Ink was prepared by the same approach except using the cyanogen pigment 
dispersion liquid which contain the DAINICHI cyanine blue B (a trade name, Dainichiseika Colour 
& Chemicals Mfg. Co., Ltd., C.L pigment blue 15) in the coloring agent of the second ink to an 
example 10. 

[0085] It printed about the ink set of examples 10 and 11, using MJ-930C (a trade name, Seiko 
Epson, Inc. make) as a printer of an ink jet recording method, and the level of the color mixture 
bleeding between the monochrome quality of printed character of the first ink, the first ink, and 
the second ink was judged. Especially the result has prepared the desirable ink set to the 
requirements for the ink of this invention, even if all were good and the coloring agent of the first 
ink or the second ink was a pigment. A result is collectively shown in Table 2. 
[0086] (Example 12) 

Ink was prepared by the same approach to the adjustment example 1 of the first ink except 
changing a moisturizer into glycerol 15g from glycerol 10g and diethylene-glycol 5g. 
[0087] Ink was prepared by the same approach to the adjustment example 1 of the second ink 
except changing a moisturizer into glycerol 20gfrom glycerol 10g and diethylene-glycol 10g. 
[0088] (Example 13) Ink was prepared by the same approach to the example 12 except changing 
a moisturizer into glycerol 10g and 10g of ureas. 

[0089] (Example 14) Ink was prepared by the same approach to the example 12 except changing 
a moisturizer into glycerol 10g, maltitol 5g, and maltose 5g. 

[0090] It printed about the ink set of examples 12-14, using MJ-930C (a trade name, Seiko 
Epson, Inc. make) as a printer of an ink jet recording method, and the level of the color mixture 
bleeding between the monochrome quality of printed character of the first ink, the first ink, and 
the second ink was judged. Especially the result has prepared the desirable ink set to the 
requirements for the ink of this invention by choosing out of a water-soluble organic solvent with 
all being in [ from fitness ] a limit and smaller [ all ] moisturizer than pure water vapor pressure, 
a urea derivative, and a saccharide. A result is collectively shown in Table 2. 
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[0091] (Example 15) 

It prepared like the first ink of the adjustment example 5 of the first ink. 

[0092] as the adjustment coloring agent of the second ink — pro — it dissolved, having added 
glycerol 10g and diethylene-glycol 10g as a moisturizer, having added tert-pentanol 5g to JIETO 
yellow 1G (trade name, Zeneka Co. make, C.L direct yellow 132, coloring agent concentration 
7.5wt%)40g as a penetrating agent, and stirring. Polymer lane acid sodium (molecular weight 
3,000) 0.6g was added as water soluble resin containing a univalent cation, and further, ultrapure 
water was added until the whole quantity was set to 100g. The sodium hydroxide adjusted pH of 
a water solution to 9.5. After stirring this solution for 2 hours, it filtered with the mesh filter 
made from stainless steel of about 5 micrometers of apertures, and the second ink was 
prepared. 

[0093] (Example 1 6) Ink was prepared by the same approach to the example 1 5 except changing 
a penetrating agent into 1,5-pentanediol 15g. 

[0094] It printed about the ink set of examples 15 and 16, using MJ-930C (a trade name, Seiko 
Epson, Inc. make) as a printer of an ink jet recording method, and the level of the color mixture 
bleeding between the monochrome quality of printed character of the first ink, the first ink, and 
the second ink was judged. AN were good from fitness, and especially the result has prepared the 
desirable ink set to the requirements for the ink of this invention, when penetrating agents were 
either low-grade monochrome and polyols, monochrome and poiyglycol ether. A result is 
collectively shown in Table 2. 
[0095] (Example 17) 

It prepared like the first ink of the adjustment example 5 of the first ink. 

[0096] To the adjustment example 1 of the second ink, triethylene glycol monobutyl ether 10g of 
a penetrating agent was reduced to 5g, and ink was prepared by the same approach except 
adding SAFI Norian 465 (trade name and air products - and made in - Chemicals) 0.8g as an 
Nonion nature surfactant further. 

[0097] (Example 18) Ink was prepared by the same approach to the example 17 except changing 
to Nissan Nonion NS-212(trade name, Nippon Oil & Fats Co., Ltd. make) 1% as an Nonion nature 
surfactant. 

[0098] It printed about the ink set of examples 17 and 18, using MJ-930C (a trade name, Seiko 
Epson, Inc. make) as a printer of an ink jet recording method, and the level of the color mixture 
bleeding between the monochrome quality of printed character of the first ink, the first ink, and 
the second ink was judged. Especially the result has prepared the desirable ink set to the 
requirements for the ink of this invention, even if all are good from fitness and added the Nonion 
nature surfactant further in the second ink. A result is collectively shown in Table 2. 
[0099] (Example 19) The water solution was prepared as a coloring agent direct fast black D 
(trade name, Nippon Kayaku Co., Ltd. make, C.L direct black 17) 10%, the hydrochloric acid was 
dropped, and the color was settled. Centrifugal separation of the color which precipitated was 
carried out, and it dissolved in 100g of 1% solutions of lithium hydroxides. The C.L direct black 17 
which repeated the process which a hydrochloric acid is added [ process ] to this solution and 
settles a color, and the process dissolved in a lithium-hydroxide water solution 3 times, and 
lithiated the counter ion was obtained. 

[0100] It is Polygalacturon of a pectic acid as water-soluble polysaccharide which has a carboxyl 
group in 30g of adjustment ultrapure water of the first ink. acid(Sigma Chemical, catalog number 
P3889)0.7g was added, in order to promote the dissolution of a pectic acid, 0.05g of lithium 
hydroxides was mixed, and it dissolved, stirring. Then, tert-pentanol 6g was added as glycerol 
10g and a penetrating agent as a moisturizer, and the resin water solution was prepared. It 
dissolved having added 6g of C.I. direct blacks 1 7 which lithiated to 40g of ultrapure water, and 
stirring them, and the color water solution was created. The color water solution was poured on 
the resin water solution for 30 minutes, and in addition, it dissolved gradually, stirring. In addition, 
the lithium hydroxide adjusted pH of a water solution to 9.5 until the whole quantity was 
furthermore set to 100g in ultrapure water. After stirring this solution for 2 hours, it filtered with 
the mesh filter made from stainless steel of about 5 micrometers of apertures, and the first ink 
was prepared. 
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[0101] It prepared like the second ink of the adjustment example 1 of the second ink. 
[0102] (Example 20) 

It is Polygalacturon of a pectic acid as water-soluble polysaccharide which has a carboxyl group 
in 30g of adjustment ultrapure water of the first ink acid(Sigma Chemical, catalog number 
P3889)0.7g was added, in order to promote the dissolution of a pectic acid, 0.05g of lithium 
hydroxides was mixed, and it dissolved, stirring. Then, tert-pentanol 6g was added as glycerol 
10g and a penetrating agent as a moisturizer, and the resin water solution was prepared. It is 
micro jet C-type of carbon black as a coloring agent in 40g of ultrapure water. Pigment 
dispersion liquid were prepared adding and stirring CW2(trade name, cage ENTO chemical- 
industry incorporated company make)6g and 0.05g of lithium hydroxides. Pigment dispersion 
liquid were applied to the resin water solution for 2 hours, and in addition, it distributed gradually, 
stirring. In addition, the lithium hydroxide adjusted pH of dispersion liquid to 9.5 until the whole 
quantity was furthermore set to 100g in ultrapure water. After stirring this solution for 2 hours, it 
filtered with the mesh filter made from stainless steel of about 5 micrometers of apertures, and 
the first ink was prepared. 

[0103] It prepared like the second ink of the adjustment example 1 of the second ink. 
[0104] It printed about the ink set of examples 19 and 20, using MJ-930C (a trade name, Seiko 
Epson, Inc. make) as a printer of an ink jet recording method, and the level of the color mixture 
bleeding between the monochrome quality of printed character of the first ink, the first ink, and 
the second ink was judged. All were good from fitness, and especially the result added the 
penetrating agent further in the first ink, and has prepared the ink set desirable to the 
requirements for the ink of this invention also as the so-called super-osmosis ink. A result is 
collectively shown in Table 2. 

[0105] It prepared by the same approach except changing the sodium polyacrylate of the second 
ink of the <example of comparison> (example 1 of comparison) example 1 into magnesium nitrate 
6 hydrate. 

[0106] (Example 2 of a comparison) It prepared by the same approach except changing the 
sodium polystyrene sulfonate of the second ink of an example 4 into magnesium nitrate 6 
hydrate. 

[0107] The ink of the examples 1 and 2 of a comparison adds the water-soluble salts which 

contain a multivalent cation instead of the water soluble resin containing a univalent cation. The 

sludge with which which ink is presumed to be a coloring agent in the phase which added the 

magnesium nitrate was generated, and ink was not able to be created. 

[0108] The result of the above-mentioned example and the example of a comparison is 

collectively shown in Table 2. 

[0109] 

[Table 2] 
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[0110] 

[Effect of the Invention] In the ink jet record approach which was described above and which 
adheres the liquid ink drop of two or more colors to a record medium, and forms an image by this 
invention like The first ink which comes at least to contain the water-soluble polysaccharide 
which has a carboxyl group, the coloring agent dissolved or distributed in ink, a moisturizer, and 
water, The ink set which contains at least the second ink which comes at least to contain a 
water-soluble permeability organic solvent, the water soluble resin containing a univalent cation, 
the coloring agent dissolved or distributed in ink, a moisturizer, and water is used. Therefore, it 
became possible to use many kinds of coloring agents for the ink for preventing color mixture 
bleeding, and it became possible to offer a monochromatic quality of printed character and the 
quality of color mixture bleeding with the ink jet record approach which it was compatible and 
improved. 



[Translation done.] 
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